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(57) ABSTRACT

A device (100) for determining orientation of an object (101)
1s disclosed. The device (100) comprises of a housing (1)
configured with a plurality of sensors (4), wherein the
plurality of sensors (4) are provided on a surface of the
housing. At least one light source (2), 1s fixed within the
housing (1), wherein the at least one light source 1s config-
ured to emit a continuous light beam (3) on at least one of
the plurality of sensors (4) at an initial position (IP) of the
object (101). The speed of the continuous light beam emaitted
by the at least one light source is less than a speed of light.
The continuous slow light beam (3) 1s configured to momen-
tarily impinge on one or more of the plurality of sensors (4)
in the same 1ncident ray, when the object (101) 1s displaced
to a displaced position (DP).
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DEVICE FOR DETERMINING
ORIENTATION OF AN OBJECT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a § 371 National Phase entry of
International Application No. PCT/IB2019/053264, filed
Apr. 19, 2019, which claims priority to Indian Patent Appli-
cation No. 2018410137747, filed Apr. 20, 2018.

TECHNICAL FIELD

The present disclosure relates to an orientation indication
device. More particularly, relates to a slow light based
orientation indication device for determining orientation of
an object.

BACKGROUND OF THE DISCLOSURE

A variety of systems such as aeroplanes, jets and the like
employ orientation indication devices such as but not lim-
iting to gyroscopes, gimbal and the like. These measurement
systems are used for measuring and indicating orientation of
an object under tlight. The orientation indication devices
may be configured to measure and indicate orientation of the
object 1n 3-dimensional co-ordinates 1.e. along X-axis,
Y-axis and Z-axis. The orientation indication devices, pri-
marily work based on the measurement and determine of
pitch, roll and yaw about each of the 3-dimensional co-
ordinates. These measurements and determination of param-
cters facilitates a user to orient and position the object or the
system as per requirement.

Typically, gyroscopes, determine parameters based on the
principle of angular momentum. The gyroscopes monitors
angular rotation of the object, by taking into account mass
and shape of the object, for determining orientation params-
cters of the object. Further, gyroscopes are of diflerent types
based on the different operating principles on which they
adapt to, such as the electronic, microchip-packaged MEMS
gyroscope devices found 1n consumer electronic devices,
solid-state ring lasers, fibre optic gyroscopes, and the
extremely sensitive quantum gyroscope.

However, gyroscopes generally fail to determine orienta-
tion parameters of the object, during pan and tilt movements
of the object. This eflect 1s pronounced 1n the gyroscopes,
when the object 1s altering its orientation rapidly. Further,
this inaccuracy in measurement 1s also seen 1n many of the
clectronic gadgets, which may be undesirable. Alternatively,
gyroscopes need specific parameters such as gravity to be a
part of determining the orientation. However, when i1t comes
to objects that are moving in space, this becomes a challenge
as standard or conventional gyroscopes fail to provide
accurate reading of the orientation of the object travelling 1n
space. Secondly, conventional gyroscopes in many occa-
sions are complex systems that, may not work for objects
that are travelling at a fast rate or for an object that may have
uncontrolled movements.

Though, technology has further developed design of the
gyroscopes to overcome the aforementioned problems, the
gyroscopes may be complex, cumbersome and expensive to
manufacture. Also, these gyroscopes generate complex algo-
rithms and results which needs to be processed by a com-
puter having higher processing capabilities. This complex
result obtaining techniques may lead to expensive parts for
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2

manufacture of such gyroscopes and hence increases the
overall costs of the system for which an orientation has to be
determined.

The present disclosure 1s directed to overcome one or
more limitations stated above or any other limitation asso-
ciated with the conventional arts.

SUMMARY OF THE DISCLOSURE

One or more shortcomings of the prior art are overcome
by a device as claimed and additional advantages are pro-
vided through the provision of device as claimed in the
present disclosure. Additional features and advantages are
realized through the aspects and techniques of the present
disclosure. Other embodiments and aspects of the disclosure
are described 1n detail herein and are considered a part of the
claimed disclosure.

In one non-limiting embodiment of the present disclosure,
a device for determining orientation of an object 1s dis-
closed. The device comprises of a housing configured with
a plurality of sensors, wherein the plurality of sensors are
provided on a surface of the housing. A light source 1s fixed
within the housing, wherein the light source 1s configured to
emit a continuous slow light beam on at least one sensor of
the plurality of sensors at an initial position of the object,
wherein, speed of the continuous slow light beam emitted on
the at least one sensor of the plurality of sensors 1s less than
the speed of light. The continuous slow light beam 1s
configured to momentarily impinge on one or more of the
plurality of sensors 1n the same or subsequent incident rays,
when the object 1s displaced to a displaced position, such
that, the difference in position between a reference sensor of
the plurality of sensors and the one or more sensor of the
plurality of sensors indicates the orientation of the object.

In an embodiment, each of the plurality of sensors are
associated with a computing unit.

In an embodiment, the reference sensor 1s calibrated to
continuously recerve the continuous slow light beam when
the object 1s not subjected to displacement.

In an embodiment, the plurality of sensors are activated
when the continuous slow light beam impinges on them
momentarily, to generate an input signal.

In an embodiment, the mput signal from each of the
plurality of sensors 1s transmitted to a computing unit, to
determine orientation of the object, based on the impinge-
ment of the continuous slow light beam within the housing.

In an embodiment, the at least one light source emits the
continuous slow light beam by at least one of a material
dispersion method, a waveguide dispersion, or by using
dispersion properties of planar waveguides method and the
like.

In an embodiment, the computing umt indicates the
orientation of the object 1n erther of analog or digital form.

In an embodiment, the device 1s fastened to the object at
a predefined location.

In an embodiment, the device determines the orientation
of the object in pitch, yaw and roll axes.

In an embodiment, the shape of the housing 1s one of
symmetrical shapes and asymmetrical shapes such as but not
limiting to a cube, a cuboid and a sphere.

It 1s to be understood that the aspects and embodiments of
the disclosure described above may be used 1n any combi-
nation with each other. Several of the aspects and embodi-
ments may be combined together to form a further embodi-
ment of the disclosure.

The foregoing summary is illustrative only and is not
intended to be 1 any way limiting. In addition to the
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illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and {features will
become apparent by reference to the drawings and the
following detailed description.

BRIEF DESCRIPTION OF THE
ACCOMPANYING FIGURES

The novel features and characteristics of the disclosure
are set forth 1n the description. The disclosure itself, how-
ever, as well as a preferred mode of use, further advantages
thereol, will best be understood by reference to the follow-
ing description of an illustrative embodiment when read 1n
conjunction with the accompanying drawings. One or more
embodiments are now described, by way of example only,
with reference to the accompanying drawings wherein like
reference numerals represent like elements and in which:

FIG. 1 illustrates a schematic view of a slow light-based
orientation indication device, 1n accordance with an embodi-
ment of the present disclosure.

FIG. 2 1llustrates a plurality of sensors provided within a
housing of the slow light-based orientation imdication device
of FIG. 1.

FIG. 3 1llustrates a slow light-based orientation indication
device of FIG. 1 which 1s employed with plurality of
dampers for dampening the light within the housing.

FI1G. 4 1llustrates another schematic view of the device for
determining orientation 1n displaced position, 1n accordance
with an embodiment of the present disclosure.

The figures depict embodiments of the disclosure for
purposes of illustration only. One skilled in the art will
readily recognize from the following description that alter-
native embodiments of the structures and methods illustrated
herein may be employed without departing from the prin-
ciples of the disclosure described herein.

DETAILED DESCRIPTION OF TH.
DISCLOSURE

(Ll

The foregoing has broadly outlined the features and
technical advantages of the present disclosure 1n order that
the detailed description of the disclosure that follows may be
better understood. Additional features and advantages of the
disclosure will be described heremaiter which form the
subject of the claims of the disclosure. It should be appre-
ciated by those skilled 1n the art that, the conception and
specific embodiment disclosed may be readily utilized as a
basis for modifying or designing other mechamsm for
carrying out the same purposes of the present disclosure. It
should also be realized by those skilled 1n the art that such
equivalent constructions do not depart from the scope of the
disclosure as set forth in the appended claims. The novel
teatures which are believed to be characteristic of the
disclosure, both as to 1ts organization and method of opera-
tion, together with further objects and advantages will be
better understood from the following description when con-
sidered 1in connection with the accompanying figures. It 1s to
be expressly understood, however, that each of the figures 1s
provided for the purpose of 1llustration and description only
and 1s not intended as a definition of the limits of the present
disclosure.

The terms “comprises”™, “comprising”’, or any other varia-
tions thereof, are intended to cover a non-exclusive inclu-
s1on, such that an assembly, device or method that comprises
a list of components or steps does not include only those
components or steps but may include other components or
steps not expressly listed or inherent to such setup or device
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or method. In other words, one or more elements 1n a system
or apparatus proceeded by “comprises . . . a’ does not,
without more constraints, preclude the existence of other
clements or additional elements 1n the system or apparatus.

Embodiments of the present disclosure relates in general
relate to a device for determining the orientation of an
object. More particularly, the present disclosure relates to a
slow light-based orientation indication device for determin-
ing the orientation of the object. The device of the present
disclosure may be employed in any type of vehicle or more
particularly 1n aircraits where there i1s sudden and quick
change 1n direction or orientation of the vehicle.

Accordingly, the device may include a housing which 1s
mountable on the object whose orientation 1s to be deter-
mined. The housing includes a light source that transmits a
continuous slow light beam. The continuous slow light beam
transmitted by the light source 1s particularly defined to
comprise or emit a slower speed or velocity of continuous
slow light beam when compared to the speed of light.
Further, a plurality of sensors are positioned across the
housing which are configured to receive the continuous slow
light beam. A computing unit 1s provided in the device, and
1s disposed 1n communication with the plurality of sensors.
When the object reorients based on 1ts movement 1n pitch,
roll or yaw axes, the continuous slow light beam will also
reorient its path. The speed of the continuous slow light
beam (3) 1s slower when compared with the speed of
reorientation of the object. When the object reorients, the
continuous slow light beam emitted proceeds along it’s
predetermined path and impinges on the reference sensor
(S1), whereas the continuous slow light beam emitted just
betfore the object reorients continues on 1t’s original path and
impinges on the other reference sensor (S2) hence activating
it. The signal generated by the reference sensor (S2) can be
pre programmed to associate with that particular orientation
of the object and can be read as such by the computing unit
(5) and displayed in either analog or digital form. The
continuous slow light beam momentarily holds 1ts position
betore retracing 1ts path. At this moment the continuous slow
light beam 1mpinges on another of the plurality of sensors
due to the faster movement of the housing in comparison
with the continuous slow light beam. The computing unit
receives the signals from the sensors onto which the con-
tinuous slow light beam impinges momentarily and the
computing umt with the help of the mncoming signals from
the plurality of sensors depicts the orientation of the object.

Reference will now be made to the exemplary embodi-
ments of the disclosure, as illustrated in the accompanying
drawings. Wherever possible, same numerals will be used to
refer to the same or like parts. The following paragraphs
describe the present disclosure with reference to FIGS. 1 to
4.

FIG. 1 1s an exemplary embodiment of the present dis-
closure, that illustrates a slow light-based orientation indi-
cation device (100) [hereinafter referred to as device (100)].
The device (100) 1s configured to determine the orientation
of an object (101), even during rapid movement of the object
(101).

The device (100) comprises a housing (1) mountable on
the object (101), whose orientation 1s to be determined. The
housing (1) includes at least one light source (2) fixed at one
of the ends of the housing (1), wherein the at least one light
source (2) 1s configured to transmit a continuous slow light
beam (3). In an embodiment, the continuous slow light beam
emitting out from the at least one light source (2) 1s a slow
beam of light, 1.e. the speed of the continuous slow light
beam (3) transmitted by the at least one light source (2) 1s
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slow when compared with the speed of light. The continuous
slow light beam (3) transmitted by the at least one light
source (2) travels from one end of the housing (1) to the
other end without any interruption. A plurality of sensors (4)
are provided uniformly along the walls of the housing (1),
for recerving the continuous slow light beam (3) transmuatted
by the at least one light source (2). The continuous slow light
beam (3) impinging on one of the sensor or a reference
sensor (S,) of the plurality of sensors (4), activates the
corresponding reference sensor (S, ). In general, the plurality
of sensors (4) are calibrated to activate or deactivate based
on the impingement of the continuous slow light beam (3).
As and when the continuous slow light beam (3) 1s impinged
on the plurality of sensors (4), they are adapted to generate
a signal.

In an embodiment, the speed of the continuous slow light
beam (3) may be designed to be emitted from a normal light
source. The continuous slow light beam (3) from this light
source may be slowed down within the housing (1) b
material dispersion method or waveguide dispersion method
or any other means which serves the purpose ol slowing
down the velocity/speed of the continuous slow light beam
(3). Further, the plurality of sensors (4) are associated with
a computing unit (5) for transmitting the signal upon receiv-
ing the continuous slow light beam (3). The reference sensor
(S,) may continuously be impinged by slow continuous slow
light beam (3) when the object (101) 1s at an 1nmitial position
(IP). The computing unit (5) 1s configured to determine
orientation of the object (101), based on the signal received
from the plurality of sensors (4).

FI1G. 2 1llustrates the housing (1) of the device (100). The
housing (1) comprises of the plurality of sensors (4) posi-
tioned throughout the walls of the housing (1) at predeter-
mined locations. In an embodiment, the plurality of sensors
(4) are positioned on the housing (1) such that the distance
between each of the plurality of sensors (4) may be equi-
distantly placed in each direction. The plurality of sensors
(4) may be positioned on the mner walls or the outer walls
of the housing (1) based on the material properties of the
walls which are used to construct the housing (1). In an
embodiment, the reference sensor (S;) may be positioned
within the housing (1) such that the incident continuous slow
light beam (3) may be impinging on the reference sensor
(S,) when the object (101) 1s oriented at an i1nitial position
(IP).

In an exemplary embodiment, the plurality of sensors (4)
are conligured on the mner walls (l1a) of the housing (1) such
that the walls are opaque and do not permit light to pass
through them. However, 11 the walls of the housing (1) are
made up of a transparent material then the plurality of
sensors (1) may be configured on the outer walls of the
housing (1).

FIGS. 3 and 4 are exemplary embodiments of the present
disclosure which 1llustrates the device (100) oriented to a
displaced position (DP) rapidly, from an 1nitial position (IP),
wherein the angle between the initial position (IP) and the
displaced position (DP) 1s indicated with an angle alpha (a).
The object (101) when maneuvered, orients the device (100)
from the 1nitial position (IP) to the displaced position (DP).

When the device (100) 1s 1n the mnitial position (IP), the at
least one light source (2) transmits the continuous slow light
beam (3) whose speed 1s slowed down, and the continuous
slow light beam (3) impinges on one of the plurality of
sensors (4), 1.e. the reference sensor (S,), to activate the
reference sensor (S,). Subsequently, the reference sensor
(S,) transmits a signal to the computing unit (3). The
computing unit (5), based on the signal received from the
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reference sensor (S,), determines that there 1s no re-orien-
tation of the object (101), since reading from only the
reference sensor (S,) 1s received. Thus, the computing unit
(5) determines that the device (100) as well as the object
(101) 1s 1n the mitial position (IP).

When the object (101) rapidly moves 1n any of the plane
of axes from the 1nitial position (IP) to the displaced position
(DP), the speed of the beam (3) being slower than the speed
of manoeuvring of the object (101) will traverse the 1nitial
path of the original continuous slow light beam (3) and
thereby 1mpinge on another reference sensor (S,). At this
condition, the speed of the continuous slow light beam (3)
1s slower than the speed of re-orientation of the housing (1),
therefore the continuous slow light beam (3) traverses the
original path momentarily. The speed of the continuous slow
light beam (3) 1s slower when compared with the speed of
reorientation of the object. The continuous slow light beam
emitted proceeds along 1t’s predetermined path and
impinges on the reference sensor (S1), whereas the continu-
ous slow light beam emitted just before the object reorients
continues on 1t’s original path and impinges on the other
reference sensor (S2) hence activating 1t. The signal gener-
ated by the reference sensor (52) can be pre programmed to
associate with that particular orientation of the object and
can be read as such by the computing unit (5) and displayed
in either analog or digital form. Thus, during rapid move-
ment of the object (101) two of the reference sensors (S1 and
S2) are activated by the continuous slow light beam (3)
momentarily. Subsequently, the computing unit (5) receives
the signals from the activated reference sensors (S1 and S2).

Theretfore, the computing unit (5), based on the signals from
cach of the plurality of sensors (4), determines orientation of
the object (101).

In an embodiment, a fastening mechanism [not shown 1n
Figures| may be provided in the housing (1), for mounting
the housing (1) on the object (101).

In an embodiment, the fastening mechanism [not shown
in Figures] 1s selected from at least one of a snap f{it
arrangement, a nut and bolt arrangement or any other
fastening mechanism which serves the purpose of securely
mounting the housing (1) on the object (101).

In an embodiment, shape of the housing (1) may be
selected from at least one of a symmetrical shapes and
asymmetrical shapes such as but not limiting to a square
shape, a circular shape, a rectangular shape, cube, cuboid,
sphere or any other shapes, which serves design feasibility
and requirement. In an exemplary embodiment, shape of the
housing (1) 1s cuboid.

In an embodiment, the housing (1) may be a hollow
structure or may include a maternial defined by a predeter-
mined refractive index value conducive to maintaining the
speed of the continuous slow light beam (3), as emitted by
the source (2), at a speed slower than that of light. In another
embodiment, the housing (1) may be manufactured of a
material which serves the purpose of slowing down the
continuous slow light beam (3) transmitted by the at least
one light source (2).

In an embodiment, the housing (1) may include a plurality
of dampers (6) [shown 1n FIG. 3] provided along the length
of the housing (1), wherein the plurality of dampers (6) are
configured to reduce speed of the continuous slow light
beam (3) transmitted by the at least one light source (2). In
an embodiment, each of the plurality of dampers (6) may be
a polarizer configured to slow down speed of the continuous
slow light beam (3) transmitted by the at least one light
source (2).
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In an embodiment, the housing (1) may be filled with a
fluid [not shown 1n figures] through which the continuous
slow light beam (3) 1s transmitted so that the speed of the
continuous slow light beam (3) 1s maintained at a speed
slower than that of light.

In an embodiment, the at least one light source (2) may be
selected such that, the intensity of the continuous slow light
beam (3) transmitted within the housing (1) has minimal
scattering.

In an embodiment, source of the continuous slow light
beam may be selected from at least one of light emitting
diodes, electric discharge sources, incandescence sources,
luminescence sources or any other light sources which
serves the purpose.

In an embodiment, the speed of the continuous slow light
beam (3) may be slowed down by utilizing a microchip or
a semiconductor or any other mechanism in the housing (1).

In an embodiment, a plurality of dampers (6) [as shown
in FIG. 3] may be provided along the path of the continuous
slow light beam (3), to slow down the continuous slow light
beam (3) as per design feasibility and requirement.

In an embodiment, the plurality of sensors (4) 1s selected
from at least one of a photovoltaic sensor, piezoelectric
sensor or any other sensor, which serves the purpose of
receiving the modulated/low velocity continuous slow light
beam (3) and providing a signal. In an exemplary embodi-
ment, the plurality of sensors (4) may be an optical sensor.

In an embodiment, the computing unit (5) may include an
I/0O 1nterface, a memory a processor [not shown 1n Figures].
The I/0 mterface may be adapted to receive mput data from
the plurality of sensors (4). The data received by the 1/O
interface may be stored i the memory, which may be
utilized by the processor for determining the orientation of
the object (101). The memory may also include computa-
tional instructions for determining the orientation of the
object (101).

In an embodiment, the plurality of sensors (4) transmits
the signal to the computing unit (5) by at least one of
wireless communication means or wired communication
means, as per design feasibility and requirement.

In an embodiment, the computing unmit (5) may determine
orientation of the object (101) based on the angle subtended
between the position of each of the plurality of sensors (4)
1.e. between the reference sensors (S, and S,).

In an embodiment, the speed of manoeuvring of the object
(101) may be greater that speed of travel of the continuous
slow light beam (3) within the housing (1). In an exemplary
embodiment, 1f the speed of the continuous slow light beam
(3) 1s 10 m/s, then the speed of manoeuvring of the object
(101) 1s 15 m/s.

In an embodiment, apart from the continuous slow light
beam, alternative sources such as sound waves or sound
wave propagation may be used as the source to determine
orientation of the object (101).

In an embodiment, the device (100) 1s configured to
determine pitch, roll and yaw, based on the signal received
from the plurality of sensors (4).

Advantages:

The present disclosure provides a device for determining
the orientation of the object, which 1s configured to deter-
mine orientation of the object in 3-dimensions, even during,
rapid manoeuvring of the object.

The present disclosure provides the device for determin-
ing the orientation of the object, which 1s cost effective and
simple 1n construction and operation. Additionally, the
device may function in space, where there 1s no action of

gravity.
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The present disclosure provides the device for determin-
ing the orientation of the object, which utilises simple

computations for determining orientation of the object.

The present disclosure provides the device for determin-
ing the orientation of the object, which 1s configured to
compute parameters pertaining to orientation of the object in
all the three axes. Thus, need for separate devices to com-
pute orientation parameters along each of the axes are
mitigated.

FEQUIVALENTS

The embodiments herein and the various features and
advantageous details thereof are explained with reference to
the non-limiting embodiments 1n the description. Descrip-
tions of well-known components and processing techniques
are omitted so as to not unnecessarily obscure the embodi-
ments herein. The examples used herein are intended merely
to facilitate an understanding of ways 1n which the embodi-
ments herein may be practiced and to further enable those of
skill in the art to practice the embodiments herein. Accord-
ingly, the examples should not be construed as limiting the
scope of the embodiments herein.

The foregoing description of the specific embodiments
will so fully reveal the general nature of the embodiments
herein that others can, by applying current knowledge,
readily modity and/or adapt for various applications such
specific embodiments without departing from the generic
concept, and, therefore, such adaptations and modifications
should and are intended to be comprehended within the
meaning and range of equivalents of the disclosed embodi-
ments. It 1s to be understood that the phraseology or termi-
nology employed herein is for the purpose of description and
not of limitation. Theretfore, while the embodiments herein
have been described 1n terms of preferred embodiments,
those skilled 1n the art will recognize that the embodiments
herein can be practiced with modification within the spirt
and scope of the embodiments as described herein.

Throughout this specification the word “comprise”, or
variations such as “comprises” or “comprising’, will be
understood to 1mply the inclusion of a stated element,
integer or step, or group of elements, integers or steps, but
not the exclusion of any other element, integer or step, or
group ol elements, integers or steps.

The use of the expression “at least” or “‘at least one”
suggests the use of one or more elements or mgredients or
quantities, as the use may be 1 the embodiment of the
disclosure to achieve one or more of the desired objects or
results.

Any discussion of documents, acts, materials, devices,
articles and the like that has been included in this specifi-
cation 1s solely for the purpose of providing a context for the
disclosure. It 1s not to be taken as an admission that any or
all of these matters form a part of the prior art base or were
common general knowledge 1n the field relevant to the
disclosure as 1t existed anywhere before the priority date of
this application.

The numerical values mentioned for the various physical
parameters, dimensions or quantities are only approxima-
tions and 1t 1s envisaged that the values higher/lower than the
numerical values assigned to the parameters, dimensions or
quantities fall within the scope of the disclosure, unless there
1s a statement in the specification specific to the contrary.

While considerable emphasis has been placed herein on
the particular features of this disclosure, 1t will be appreci-
ated that various modifications can be made, and that many
changes can be made 1n the preferred embodiments without
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departing from the principles of the disclosure. These and
other modifications 1n the nature of the disclosure or the
preferred embodiments will be apparent to those skilled in
the art from the disclosure herein, whereby 1t 1s to be
distinctly understood that the foregoing descriptive matter 1s

to be 1nterpreted merely as illustrative of the disclosure and
not as a limitation.

REFERRAL NUMERALS

Reference Number Description
100 Device
101 Object
] Housing
la Inner wall of the housing
2 Light source
3 contimuous slow light beam
4 Plurality of sensors
5 Computing unit
6 Plurality of dampers
S, D5 Reference sensors
IP Initial position
DP Displaced position

The invention claimed 1s:
1. A device (100) for determining orientation of an object
(101), the device (100) comprising;:

a housing (1) configured with a plurality of sensors (4),
wherein the plurality of sensors (4) are provided on a
surface of the housing (1);

at least one light source (2), fixed within the housing (1),
wherein the at least one light source (2) 1s configured to
emit a continuous light beam (3) on at least one sensor
of the plurality of sensors (4) at an 1nitial position (IP)
of the object (101), wherein, speed of the continuous
light beam (3) emitted on the at least one sensor of the
plurality of sensors (4) 1s less than a speed of light; and

wherein, the continuous light beam (3) 1s configured to
momentarily impinge on one or more of the plurality of
sensors (4) i the same or subsequent incident rays,
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when the object (101) 1s displaced to a displaced
position (DP), such that, the difference in position
between a reference sensor (S,) of the plurality of
sensors (4) and the one or more sensor (S,) of the
plurality of sensors (4) indicates the orientation of the

object (101).

2. The device (100) as claimed 1n claim 1, wherein each
of the plurality of sensors (4) are associated with a comput-
ing unit (5).

3. The device (100) as claimed in claim 1, wherein the
reference sensor (S,) 1s calibrated to continuously receive
the continuous light beam (3) when the object (101) 1s not
subjected to displacement.

4. The device (100) as claimed in claim 1, wherein the
plurality of sensors (4) are activated when the continuous
light beam (3) impinges on them momentarily, to generate
an 1nput signal.

5. The device (100) as claimed in claim 4, wherein the
input signal from each of the plurality of sensors (4) is
received by a computing unit (3), to determine orientation of
the object (101), based on the impingement of the continu-
ous light beam (3) within the housing (1).

6. The device (100) as claimed 1n claim 1, wherein the at
least one light source (2) emits the continuous light beam (3)
by at least one of a material dispersion method, a waveguide
dispersion method, or by using dispersion properties of
planar waveguides and the like.

7. The device (100) as claimed in claim 2, wherein the
computing unit (3) indicates the orientation of the object
(101) 1n at least one analog form and digital form.

8. The device (100) as claimed in claim 1, wherein the
device (100) 1s fastened to the object (101) at a predefined
location.

9. The device (100) as claimed in claim 1, wherein the
device (100) determines the orientation of the object (101)
in pitch, yaw and roll axes.

10. The device (100) as claimed 1n claim 1, wherein the
shape of the housing (1) 1s one of symmetrical shapes and
asymmetrical shapes such as but not limiting to a cube, a
cuboid and a sphere.
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